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(54)Title: JAM DETECTOR FOR SWITCH COMPONENT 




21 ... COHPUTU 

32 ... SLXDI SWITCH 
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(57) Abstract 

A jam detector for switch components, which can relieve the arithmetic load for evaluating jam detection. A revolution sensor (23) 
detects the speed of a motor (6) and sends a resulting signal (SP) to a computer (21), which determines a period (ll) of load evaluation. 
Based on the period (il), the computer (21) decides whether changes in the motor speed are caused by load equivalent to jamming load, and 
counts the number of consecutive changes. The computer (21) decides that there is a jam in the switch components if a predetemiined 
number of such consecutive changes are considered to be due to a jamming. 
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n^f^W:\zM-^^mmm^o)mm(om^ii,^<D^m^^im-t^. 

^(D^iiim^f)^'bm^^M^ni^n^\B\^mmtvxmw^r^o mwmm^mt. 
mmmmmnmw^Wi\zx:^tbrzn.^mmm^mm<D'&W}imzmr^^^x\si^mm 
f}^mm(D^^^^^\zj;:^n^tm^(Dm.^\z^^x^m\^xi^^ib^^z)t^n^L. 
^m<D^^ih^izx^M^tm^\znn\z^^x^mi.x\^^^tm^-^nrzmm 

(D^^Th^^mtm^(Dn.^f)mt:>-Dxi^^ tm^v. ^^-d. ■^(Dm^-f}m^(D 
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(RT, m.\z)V-yi1'y7.t\^^o) At'^m^-:fj\pi\z'^m.^m'^^\zmWi^n-c\^^ 
So )V-yl5^7.A^mi:^\z^W] (aa) $-&s:i^{'J:i3.^3 7i?M^. )V-y 

•^■^^:itizj:-DX'<^mW] (mmmm sn-s. ^-^^ e^o^iEisi^-r -s^, 

»)) Ts. ^-^ 6;5«i^[5]e-rsch, mw}Bmmm^irt-Lx}i^-yi3y 
y.4\t.M3^±mr^:^m\zi^W) im.m) -rso ckdi^, "e-^ 6(D^mmmN 

it. ^3<Dm:^lzii<.^X)U-yn^)]^2 izblL'!^^^/-^:^)^ (Bl^-Br-T) iKDPeTtc 
^tlT^^S. m 1 U U—X-f -y^ 1 1 \t. gift* 1 OA>:/-r'J BWy^XS^^fl 

t^,i5c$nfe^-^xm,i[ 1 ibt. A*>y7"u Bc^^-r^^T.s^^fcSJ^c^n^c-^^^j- 
T.ig.^, 1 I c ^--^ 6 ©miSiO^tCi^^^tlfc^tb^* 1 1 a t^^TSo 
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1 1 a«T<:hXJ^*l 1 c\ztm^n^, 

i2bt. /N'^yxU B©•7-r:^xs^^n^i^$nfc■7'^':^x^* 1 2 c ir- 
is's ©^2 ^-Tic^^^n/cpfSitg* i 2 sit^m-r^. y^^mmmx'ii. m2 

m^ti. ^2 u i^-n-rjn 4*^i^iimco^#, "sjkj^* 1 2 ati-^-rt-x^.^. 
1 2 c {'igs!$ns. 

W, l 'J U'-T.-r lOpfKiig.^l 1 a«y^xg^^. 1 l bt^J^^n. ^2 
U l/-7L-f >:/^l 2(DpJiJi^* 1 2 aH-7-r:^X^,^5l 2 c tl^J^^n-S, ^® 
A^VT^'J BOy^X55?^^^l 'J U-X-r -^^l l-*^-^' 6-^2 'J U 
-7.1- 1 2-*A'^y5"'J B0V^:hXSS^OM?&TmSiE*^)5Stl, 6«iE 
(Hlfers. ^:-:5'6(DiE[nifelCj;0. )V-y ^ ^ 7. A\t±m:^\i^\zn'W]-t 

mi u i/-7>-f >y5^i 1 (Dsimm^i 1 anv<:^xg§,^i 1 c tss^sn. m 

2 'J I/-7.'1'«>^1 2<D-^Wim^.l 2 a«:/77;^*l 2 bdbt^^^n^. ^(D 

A>:/xU BWy^X^T-m2 •JU-X-l'^y^l l-*^-^6-*mi U U 
-7.<-y^l 1 ->A-ry5^iJ BO^^±X5STcD;gSf&Tmoit:^ifii!tl. ^-iJ'ettj^ 

mi fi:c;m2 u i^-u-rjn 3, i 4*sit(c#^ffimroi^. m isz^m2uv- 

X-f^y^^ll. 1 2 <DpJI&^* 1 1 a . 1 2 a ti-^-T * 1 1 c , 1 2 c tC 

(CPU). 't(Dmmyai/^ARz^^my'-'$'^$dm.-r^m^iii 

L^ffl;<^U (ROM), C PUC0is^^«aS^^#(7)#il7^-^$:-B#gBM-r^ 
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^^ttii^Rism^m^pimtji^^^j cram) RTSxthti-i (i/ 

U l/-n'f;H 3, 14 ^2:ii€-r'&fc*(D!igS)jlsI?S^(7)I^gBI51S&t><ix.Tli-5. 

Zi>tfi-37 2 1 (1. A-«yT-U B 13 l^rc^n. -^^A'^^/T^U B7!)^e,tlgiEllEEV 
B ^mi^MMt Xtl-r ^ o /\' -y-y^'J B CDi£jifi«IEV B tlZI > tf a. — ^ 2 1 
®^mi±®iSlEl2S{Cct 0 , CPU, ROM. RAM, I/O, ^<Z)&F*^ gi5|H]gS<D 

i)t;f^m as CD i6 ® Rjf mffi (3 $ ti § o 

□ >e:i-:$' 2 Itt, X^-r HX-r >:/5^2 2;i)^e.<D}gf^m^*A:^>-r^o 

tte>nTu;5. x^-i- Hx-r -y^^ 2 2«^^f^gi5tg3mf^gB&wrs» m^^^ 

-5o iatgf^g[5^j^f^T^<h, X^< KX-r 2 2 H=i>lf^-^ 2 1 

:2>\d:L--^ 2 1 «$'Jiaiyo^J/^At3tJ£oTX^-f KX-T ^v5^2 2*^f>(5Dr^}# 
f^m^^cc^^LT^-5' 6 ^ieih!^$-&s-^< , m 1 »J l — n-l';!' 1 3 i&®mb, 

m2 u i/-D-r;n 4 5r#iim-rs„ i]>tf^-^ 2 1 num-^u^^L,\z^^'^ 

TX>-f HX'r^>5^2 2;<)^e.OiB^f^fi^{c;S:¥LT^-i$' 6 $:jift[Hlfe$-&S'^ 
<, ^2 U ;H 4 m 1 U I- -n-fjH 3 =^^11^-^-2)0 $ 

■rn*)A:'j$tlTt.i7i(.i,h#, ^ lS;D^'m2 U l^-H-f ;H 3. 14^#iii|L 

H 1 Siy^^2 U l^- 1 3 , 1 4(Diifi • ^^®m^^#A^o 

□ >t: 11.-^5' 2 1 ^-iJ'G (DlHlfeii^NS ^&^ai-r■^)[5Ifeii^.^tti-k>-9- 
2 ^■b■^^^\hm^^^m^^w^2 a ^i^vxxnr^. [Higiig^tB-ti>+)-2 
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6(Dm^mmNs «eT-r^. isisiigNs -^mT-r^t. mnmiz^tam 

&m^sp\z^-:s\.^xm<^ik^^^mmmm^mn-r^o m-^. ny\f:^-^2 
n-i=E-^ etmmwp oi^-y:H^7.4f>^^m:^m\z^m^) \zumyn^^ 

s^$n^. mmt^t. □>f^-^2i«, ei2 ir^-rj:^tc, Maiit^sp 
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5tCDiL-^±75^0*^b^lEl(DiL-^T*^*0 ^T(DI^PbT t 2 {-Mm^m^ t2 , t4, 

1 6 . • • ) <£sriL-r^, w-iii-^ ntc^m^mmit. □ >k'^-^ 2 1 ©ram 
m^mmm^ti , t3. ts. --tis. 1 17 t^^r AMd^&^sn-s. ^^tbrn 

P tS^Ii-^ ±75^-5 eh , 9f@CD^^^fiJ^[Elg^^ t2 . t4 , t6 , • • t 16. 
t 18 ;5^R AMlCt&i^^nSo ^^tC^^tlift^S F^^^'u-^TtS^S 8 
fflcD^l^ifiJ^ime^^ t 1 ~ t 18 (7)^ 1 8#g<Z)m?^?fiJ^l5j$^^ 

^ 18 ^mrzizmw--^rirzM.mi^\3i^mmizmm-^n^. t^ox, i shom 

?^^J^Iy]IE^^ t 1 , t 3 . • • t 17, t 2 , t 4 . - • t 18 tS^R AM{Z*&^$ 

n. 3i:-&±*«oxtt5i^T7!)^'osi35Eir$n^, ii>i^zL-i?' 2 ui. ramjc 
^&^$n^ci 8«(Dft?^i|yj^iHi!feM^ 1 1 . t2 ~ti8 ^^mvxmim^m 
M^no. n^^m\-i.\ %mo^^mn^mummx \ ~ 1 18 Tj^MSr^n^sn 

R AMic^^^nfe 1 s m(D%^n-^m^mn 1 1 ~ t is d^et*, scimE 
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> tTa.-^S' 2 Hi, 1 8 m(Dm.^m^mm,mm 1 1 ~ t is ^ s -DCDy^-^^it 

mmt2 , t4 . t6, Lt^^m^^n^o m2^)i—-fBi-i. 4m(DtL% 
±f)^K>0nw4immBmm ti , t9 . ^tii. 1 13 t. 4m(D^t>Tf)^K><DM. 
np\^m^mmt6 , ts. 1 10, 1 12 tt^ibm^^n^. m3^)v~^cit. 
4m(0iLt>±^^K>(Dn^n^m^mmtn, 1 13. tis, tn t. 4m(DiLt> 
yf)iK)(D^mmmM^mmt\2, 1 14. tie. t\i iiib^iE>m^-^n^. 

TAF= (tl + t2 + t3 + t4) - (t5 + t6 + t7 + t8) 

mmiZ. uyMa.-^ 2 1 «m2 ^^;i.-yB<7)8igl®M#^J3^[HlM^ t 8 ~ 

1 13 ms'm3^)\^-i'Q(D 'B,m(Dn.-mv\'^m^nnx ii~ t is *^€>. %2ms 

^3i^;i/-yB. C(D^KjM<i:bT(7){£^?a^jiTBF. T C F ^TlSOi^fct^ 

TB F= ( t 6 + t 7 + t 8 + t 9 ) - ( t 10+ t 1 1 + t 12+ t 13) 
TCF= ( t 11+ t 12+ t 13+ t 14) - ( t 15+ 1 16+ t 17+ t 18) 
^m^'^m.TAY, TBF. TCFU. IlIi|teS(7)m#*«J^lHliK^^(DiiMT$> 
^. m\^)V--^A<Di&.WSk9[\^'Y AY\X. Mt)irLt^NF»i(7)^#^iJ^lpIfejl^ 
<DiiMT$>0. ^2 yjlz-yBCO^S^^Sfc^^-fitTEFli. Ig 1 i^JU-yAcD^j^iC^gf 
L V^BS^ODM^^fil^lHlfeM^ So m 3 yc OiSi^^^filT C F 

^2 ^;i'-:/B(D:;^c{cfrU(/^i»#W(7)^^^*ij^l2iito^iaco^kT'fes, t^-r^x, 

iE(Dfit$rW-rs{£^^^{iT.AF, TBF. TCF«. #^«8fC:fetiT. iHlfeji 
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XS%Z^)\'-^K, C(7)-&ft{tT AS, TCSi&;}c«6^fcJ6<7)-&tf-ftS^!ig^fT 

^ ^ ^ ffl ^ T T le CD s; ^> 5^ J6 6 n ^ . 

TAS= (tl + t2 + t3+t4) + (t5 + t6 + t7+t8) 
TCS= ( t 11+ t 12+ t 13+ t 14) + ( t 15+ t 16+ t 17+ t 18) 
ziyMzx-^ 2 \ \%. <£^^5^fiiTAF, TBF, T C F t^tfMT A S . T 

l*^ii^«fS]*iJ^«!lSii, Ha^t^JJt^ia^SlfigU. (Si^^S^MTAF. TBF. 
TC F75i^(D€iSI85^-fitTAF, TBF. T C F ^n^nM^tx-TS L # UMT 
Ml. TM2. TM3 .tO^^^l^^^^ilSffTS ^ 1 ~ 3 ), fiP"^, TAF 

>TMK TBF>TM2. T C F > T M 3 CD^f}.:^ ^- ^ ^,5,c,j^ 

L.^(.^{1TM1, TM2. TM3ti, ^*^J|^^CD^IiE{ZS-:?ViT5^je) ^tlfc 
MT^So L#tWiTMl, TM2. TM3ti, ^l-StfC^^ft^^J; 0 A# 1/^^?^ 

cfcOlHieiiSNS ;5i^g;TLfe^fCt#e.nfcig^m:a'fiTAF. TBF. TCFT 
feSo iS-DT. i1-a^®^?^T^-r^i£i^^5)-MT AF. TBF, T C F tt, ^ 
n-€-*nL#l^MTM 1 , TM2, TMSRTTS)-?). L^V^MTMl, TM2. 
TM3(i?^«6:3>tfzi.-^2 1 0ROMt3^&^|^$nTVi§. tJ^oT. 
TAF, TBF. TC F75tu#t,iMTM 1 , TM2, T M 3 i 0 I'i^^fi, 
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fiST A F cb^ 3 C ^^;i/-y(7){£^?S^ffiT C F h^\t^{.xn.^ifim±\.X\^^ 
^(.i^ (gp-^. TAF>TCF), ±mi5\p\\Z^mLX\^^^)V-y15^XAii^W< 
C(7)®^?a[^g[TCFJ;0SffCD^^CDm 1 ^>'l/-7'A<73®J^M»{tTAF3{»5;Jt 

1 tSlHlMg^IllSt^iaSlC^S. X, TAF>TM1. TBF>TM2, JLO. 
5), 

TF=TAS-TCS 

= (tl + t2 + t3 + t4 + t5 + t6 + t7 + t8) 
- ( t 11+ t 12+ t 13+ t 14+ t 15+ t 16+ t 17+ t 18) 

m 1 ^^;p-yAcDSSro[5ifeiigNs L^\t^-r^zt\z^*)nibnrzmmm& 
Ns (D^mmizmn-r^m^^W}mx'$>^o vt^x. is^mu^mTF t^iE (tf 

>0,) irfe-s^^. m^^&NS ^mmizi&Tl^x^^^o i^. Xv^yfi-^biz 

i5v^T> muzx^xmiSimmNt^^wiLTztiOtm^^ntzt^izit. uvtr 
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6). 

=I>f:x-5' 2 1 (J, 7.^yy7lZio\,^Xf&mU^mTF^il£ (TF>0) T 
$>^i}^^o:b-^'PmL. lEiz'^m^n^t. X^y:f8iZ^nL, CPU{3f^j|S3 

F^^iE (TF>o) -c$>^m'^. 't(Di&mm^mTF^^:ksf)^n^mz. ti^^y 

=i>l^^-^S' 2 1 H{£^^5)-fiTF;*^ f Oj Xli^ (TF<0) Tib^^i^. 

X7^>>y9 iz^ff :^'^>^{iNC roj {;:'J-fe>y h-rs. z.<D^^\z\-i. 

I3>tf:i-372 Hi. T.T^'^T'l OtC^ffLT, {£^fiS5i-MT F <h R O 

Jl/- 3^ :y -5 X 4 ^ S n ^ ii ,t {;i .t 0 ^ i: f:: ct 0 iHieMg N S 

/)^^£TbfeB#^3^#bnfc^£^^s^{iTF•xra5So s£ot, ^^^inm-TF-hmm 
':ih^t^wtf^\zm^<D^mi)m-iD-otzt¥m^n^t. loDK^ii^ 

:^':7>5'iiNc (Di^±\z^o^^mm^i (D^Tm\P\. ^xs^--^ ^cD^^om 
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3 >h!a-^ 2 i\tt>o> hfiNs Ti^ifij^MNK ^m^rzm, )v-y^^7. e 

Kmz. ts^yvmm tm^m^nY. ^x^x^i>^ (ns^nk ). %mtm^ 

x'i:-^ 6<D^m-^^-mmizmwi'r=bm'^it. :^'y>hmNs mmmNv. \zm 
m-t^^x\z^^(Dm±miP\:hmm-^ti. ti^>hm.Ns h-^n^, 
oT. mw}m\z^r:>x=E-i^ 6<Dm.^^^-m^\zmw}r^^ors.m€xi,-is ny\d 
zL--^ 2 1 \t)v-y:»'77.4 ^z^i^tm^ji^^nx^^^t^^-ofcmn^^-r^z. 

iE[H]fe$-a-5-^<, m 1 u u-3'i';n 3 ^iimu. ig2 u i/-3<;n 
^{c. i^mm(D-'^mwm(D^>)v-ymm(r>i^^^^iy\ztm-t^o 

(1) ;U-7'**^X4CD5§gBiiS€:t-^ 6 (DtHfejlg^CM^mx.. ^(Z)[5I^ 
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TBF. TC Ftrr^^L^lWiTM 1 , TM2, T M 3 t ^^n^'nit^f -5 
tt^\Z. i^JU-:/A, COTAF. TCF^m^iZlt^l^-Z^^mmNS 

^\z^-dx^W}Lt. i^^]^^m\^iz$>^f)^}io-^^^n^T^, 

m^mm^mmn^mizi5\^_^x. ik^'}^^m{^\z$>^tm^-^tirzt^. 
-zfA, c<D^wn^M^mm(D'^mmT AS, Tcs^m^^x&m^^^mTF 
^^tb. ^(D-'SSL^m.T F \zm':5\y^xmu^mm i)mwz^-Ti.x^^i>-b'^E'bi3^ 

);tnf^^\z^-:5\^-^xm^^^timy Lx'E-'^ & \zWim(D^^]L^^mt.%n&i 
\zn\:'n.^timt>^x^^^-h^ E^t^m.n-t ^lt. ^^i5s^f<j^MSfi*5i.^ 
X. "^-^ &\zm%(D^^^^^^miimm<D^^f)^tiatD^x\i^^}imm\^. t^-D 

mis.9\-^x\tu<^?)-ih^x$>^tnwit^, 
vt-^x. m^ii. mw}mz^'^xmmmiz)\^—y:fj^7.4(DmmiMmf}^^y\^ 

■o^it-^^x^^, 

(3) :^^mmmx\t. ^P)-j?<p^tP\^Lrzt^. )\^-yii^7.4^±m-:f5\^ 

(4) :^mmmmxn: ^^ii^^tiiii^tiifi^s Pd^^fsaisnfcua^HM 

tjii^^xmrnumnn^rnxmrn^^'^^n^^n o :i ti!)^x^ ^ , 

(5) i^^'j^^mi»\n^mm\zi5\,^x. taf>tmi, t 
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BF>TM2. TCF>TM3(D^i^^mrz^fS.l^^^\t9\-n.tn^LXi.^^, 

oso, n^n$k(o^i&mm^mTAF, tbf. tcf«. {s.mm.^mnmm. 

(6) :*:|llfEJB^TH. ^ttom&^mmmiZi5\,^T . iS^fS^^MTP (TAS 
-TCS.) >0<7)^^£S§fc$;^liJg^«^1.SL<h*iJ^UTliS„ O^O, iSi^^S 
^fiTFti-&ltt+^5!l31TJ^«)/c^tffiiTAS. T C S -^ItfiST 

AS. Tc s«iHifejig-fe>ij-2 so^ttim^s P;&^6f8i¥fc5i<«)en^m#ifij 

^^ji^<g[^*iJ^5!iatCi5ViT. TAF>TM 1 . TBF>TM2. TCF> 
TM 3 RZST AF >T C F (D^^-V^^^^mi^tm^-^nrZo Cin^T AF> 
TC F<^)^ft^(D*T^J^L/cO, TAF>TM1. TBF>TM2. TCF>T 

TAF. TBF. TCF\Z^tl^tl^^^m\lLrz'^\Zit^r^<i:^\ZbX'b 

TAF>TM1. TBF>TM2. T C F >TM 3 C0^#^. MXitT AF> 
TMl <hTBF>TM2(D^f!^T'^igUfcO, TAF>TM1 tTCF>TM3 

±m^mmmxit3^(DCf)\^--:fA, b, cic:«-^bfc7&^ «^iA«^;u-:/A, 
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